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The San Luis Obispo Botanical Garden (SLOBG) is located on the California’s Central Coast. The garden 
consists of a total of 150 acres within El Chorro Regional National Park. This project arose because of a 
shortage of storage within the Botanical Garden grounds. This project specifically aimed to improve the 
children’s garden section’s storage space. Before the project took place, there was no storage space located 
within the children’s garden. Preconstruction coordination started in the Fall of 2019. Shortly after, design 
of the storage space began. Before construction of the storage shed could start, the project site was graded 
to level the previously out-of-level space. The successful completion of this project allotted the garden with 
100 square feet more storage space. This paper reviews the process of storage implementation for the 
garden, including preconstruction coordination, design, and construction.  
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Introduction 
With 150 acres devoted to the San Luis Obispo Botanical Garden (SLOBG) within El Chorro Regional National 
Park, most of the land is not yet developed. The SLOBG staff has a long list of projects that they have planned for 
the undeveloped portions of the garden, aimed at completing their master plan. When the Master Plan is complete, 
their 150-acre garden will be the only garden of its kind in the United States exclusively devoted to the ecosystems 
and plants of the five Mediterranean climate regions of the world.  
With such a large botanical garden, which is maintained almost exclusively by volunteers, it is important to have 
ample storage facilities close to the different garden areas.  One of the existing gardens is the Children’s garden, and 
its purpose is to serve the younger audience of the park. Before this project was completed there was no existing 
storage in this section. The proposed storage shed would be located in their already 2-acre Children's Garden and 
would be the final piece in completing this portion of the SLOBG.  
As a part of this expansion project, the SLOBG staff had many goals in mind. One of the goals aimed at including as 
much community involvement as possible. Part of community involvement included partnering with local trade 
professionals, local volunteers, and with local companies. SLOBG and Cal Poly San Luis Obispo have been in 
discussion for a student-led project for some time with community involvement in mind. The project was led by a 
Cal Poly Construction Management student.  
Project Background 
This project aimed at coordinating, designing, scheduling, budgeting, and building a storage shed for the SLOBG. 
The completion of this project would provide a much needed storage area for the Children’s Garden section. The 
project began on November 2019 with preliminary design coordination alongside the staff. Once the design was 
completed a cost breakdown was provided along with a proposed schedule for construction. Before construction 
began, the construction area had to be cleared and graded adequately. Once physical construction began, the 
concrete foundation was set first. Following the foundation, the wooden walls were framed, and the structure was 
soon after enclosed. The final product would be completed from 100% non-profit volunteer work. Throughout the 
duration of the project roles of an architect and a general construction contractor would be realized. The purpose of 






The deliverables for the project included design, preconstruction coordination, cost estimate, schedule, site 
preparation work, and the physical construction of the Storage Shed.  
The space where the project would take place was empty at the time and needed to be graded for construction to 
begin. Previously there was a different temporary storage solution that had a decomposed granite foundation. The 
decomposed granite foundation would have to be removed and the surrounding area would need to be graded in 
order for the concrete foundation to be set for the new Children’s Garden shed. The actual shed would be stick 
framed with dimensional lumber and would be enclosed using sheets of oriented strand board (OSB). The structure 
was then enclosed with building paper, rubberized sealer, and used wood siding planks for the exterior walls. 
Following the walls, the roof was enclosed with roofing paper and asphalt roof shingles.  
Additionally, getting the local community on board the project early on was a large part of the preconstruction 
process. Securing funding and securing local partners early on in the project stage allowed for a more accurate 
design, estimate, and scheduling process. 
Figure 1: Proposed project location 
The proposed design consisted of a 10’x10’ storage shed with a maximum height of 10’. The design would allow for 
100 square feet of storage space. A 3-dimensional model was produced through ArchiCAD to produce a concept 
capturing the proposed design criteria. Given the location of the project the roof would either have to slope to the 
sides or towards the rear to direct any water away from potentially damaging the shed. Some concerns that were 
addressed through the design process included water mitigation, proper ventilation, lighting, and conforming to the 
local building code.  
Figure 2: Shed design options  
 
 
Following the design process, a construction schedule was provided to the staff. This schedule was made on 
Microsoft Excel to facilitate the staff’s comprehension of it. A cost breakdown was also created on Excel for the 
staff to provide them with a rough cost estimate of the shed.  
Part of the cost estimate included value engineering the materials that would be used in the project. Although the 
project had an adequate budget, the staff wanted to keep the material cost low while still retaining a high-quality end 
product. Less Expensive materials that performed the same function as their more expensive counterparts were 
selected to meet this project goal.  
Donations from local companies were also accounted for in the cost estimate. Donations significantly reduced the 
cost estimate of the project. The type of labor was also accounted for in the cost estimate, thus also reducing the 
final dollar amount significantly. 
The main deliverable for this Cal Poly senior project was the physical construction of the shed with a concrete 
foundation. The construction process began on March 2020 and was completed on April 2020. The construction 
process will be further discussed in the following sections.  







To bring the SLOBG garden shed to life, design coordination took place with the staff. The design portion of the 
project was among one of the longest lasting activities taking a total of 2 months to complete. A total of 3 designs 
were provided to the staff for them to pick the one that they liked the best. The only requirements requested from the 
staff included a size of 100 SF and some sort of interior storage shelving system.  
Some items added to the designs to improve the functionality of the sheds included windows for lighting purposes 
and vents on the rear walls to ensure proper air flow for the shed. All the propped shed designs came out to be 10’ 
tall and all had an interior space of 100 SF. Before the designs were presented to the staff, it was ensured that all 
designs fell within various building local codes and that none of them would be needing permitting to be built. A 
“lean to roof” type design was selected to divert water towards the rear of the shed, away from the main front double 
doors. The final design incorporated windows along the top of the door header. 
Figure 4: Final shed design   
 
Preconstruction Coordination 
Addressing the goals for the project were prioritized first in the preconstruction coordination process. The staff 
wanted to keep costs to a minimum and to maximize the amount of community involvement for the project. These 
goals were addressed early on as to ensure an accurate layout for the future cost estimate, scheduling, and 
construction processes.   
To address the goal of incorporating as much community involvement as possible several local and national 
companies were contacted to participate in this project. Ultimately, funding was acquired from the SLOBG staff 
though Starbucks. Another partner that was secured was Pacific Coast Lumber, the largest eco-friendly urban 
forested lumber mill in California. Pacific Coast Lumber ended up donating siding material that would be used for 
the entire exterior skin of the storage shed. However, the donated material was used for more than just siding and 
was also used for the door frame, window frame, and interior shelves, further reducing construction costs greatly.  
Lastly, Largo Concrete, a national concrete subcontractor, was secured as a partner to help acquire material donation 
and labor help for the foundation portion of the shed. At the time of the project, Largo Concrete was performing 
work in the nearby area and agreed to donate material and labor to complete the foundation of the shed. Through 
Largo, the project was also able to secure a partnership with Cal Portland, a national concrete ready-mix distributor, 
and Allied Concrete Pumping, a local concrete pumping company. Having all these companies on board allowed for 
the project to fulfill both of the sheds goals of minimizing costs and maximizing community involvement.  
Some additional items produced during this stage included site logistics plans, delivery route plans, waiver forms 
and insurance information from the companies participating for the parks department  All these items would need to 
be approved by the parks department prior to the start of construction, which put an additional strain on the proposed 
schedule.  
Figure 5: Project site plan 
 
Cost Estimate and Schedule 
Figure 6: Project material cost breakdown 
To produce an accurate cost estimate, the type of labor had to be considered. All the work performed would be 
completed by volunteers, bringing the cost for labor to a total of zero dollars. Seeing that construction labor costs 
make up around 20 to 40 percent of total costs, the total project costs effectively dropped significantly. By using all 
volunteer work costs were kept to a minimum, thus meeting one of the project goals.  
Another item to factor into the cost estimate included material that would be donated. Donated material included 
foundation reinforcement steel, foundation concrete, and exterior siding material. Effectively, the project costs only 
consisted of framing lumber, hardware, windows, and other small miscellaneous construction items. Once all the 
material donation and volunteering factored was in, an estimate for the shed was produced. The final estimate came 
out to around 1,800dollars. To put into perspective how much costs were reduced due to community involvement 
and material donations, the original cost that included all material and estimated labor costs came out to around 
9,000 dollars. 
Figure 7: Project labor cost 
 
The last activity to take place before construction could start was to produce a schedule. Part of producing a 
construction schedule included coordinating dates and times with the companies that were on board to help. Putting 
a schedule together was not easy due to the times permitted from the on-board companies based on their schedules. 
Working with various companies’ calendars was one of the most challenging parts to figure out. Availability of 
volunteers also put an additional strain on the construction schedule. Additionally, coordination took place with the 




Once preconstruction coordination, cost estimating, and scheduling was complete, the concrete foundation was 
ready to start. Before setting the forms in place, the project area had to be graded. Once grading was completed, the 
forms were set for a 6” concrete Slab on Grade foundation. Applied techniques for grading included principles from 
an engineering surveying course and techniques learned from interning with Largo concrete as a carpenter 
apprentice during the summer of 2017. During the first week of march, 2 volunteers worked together to complete the 
formwork, rebar layout and concrete pour. Formwork was secured in place with additional rods to ensure that there 
would be no concrete blow outs. The rebar mat was laid out in a 15”x15” square pattern to provide adequate 
reinforcement. To finish off the slab, a broom finish was applied to ensure that there would be proper traction for 
those walking on the pad during slippery conditions.  
 
Figure 8: Rebar layout plan  
Wood framing the shed followed the completion of the concrete foundation slab. Due to rainy weather conditions 
the rough framing portion was significantly delayed. Due to the weather, dates for picking up materials were also 
delayed. Once the weather cleared up, framing of the walls commenced. Wall framing was completed during the 3rd 
weekend of the month of March. During preconstruction coordination, the roof was planned to be prefabricated and 
then set on place. To avoid having to have some sort of crane device to place a prefabricated roof onto the structure, 
it was decided to frame the roof after the walls were up to save on costs and to stay on schedule. All of the walls 
were framed to local and national codes to ensure a long lasting and strong structure.  
 
Figure 9: Concrete formwork with rebar (left) final slab on grade (right) 
Before the walls would get stood up, basic layout on the slab was performed to ensure the walls would sit square and 
in the desired location. To secure the walls to the foundation it was opted to use Simpson Strong Tie (SST) wedge 
anchor bolts for the base plate of the wall. Again, these anchor bolts were installed per manufactured specifications 
to ensure adequate intended performance. To secure the walls together, SST nail plates were used on the top plates 
and on the end connecting studs of the walls. Once the walls were up and secured, the roof rough framing 
commenced during the same weekend. To secure the roof rafters to the wall top plates SST rafter hanger brackets.  
 
 
Figure 10: Completed stick framing  
The activity that followed was to enclose the structure by sheathing the structure with OSB sheets and then cover the 
sheets with building paper and roofing paper accordingly. Before this portion of the project another delay occurred, 
this time being from COVID-19. Due to the infectious breakout, the parks department had to close the park to 
everyone until further notice. Construction activities were completely suspended until the parks department could 
decide when it would be safe to return to work. This unforeseen event put a big delay in the proposed schedule.  
The parks were soon open to essential workers again, and work started up again during the 2nd week of April. First 
the OSB sheathing was installed to enclose the shed structure. Following the OSB, 60-minute building paper was 
installed to act as a backup moisture barrier that would sit behind the rough sawn lumber siding. Lastly the siding 
material was installed on the walls and asphalt roof shingles on the roof. Siding was set with a 10” lap and continued 
to the full height of the building.  
 
Figure 11: Enclosed structure with building paper and siding 
 
The doors, windows, and siding followed soon after. As discussed earlier, keeping costs to a minimum was a goal 
for this project so custom doors and windows were drafted to save money. The doors took almost a day to complete 
crafting and install as they had to be perfectly square and straight. The windows also took almost a full day as a 
custom double frame had to surround each window to ensure that they would withstand any wind or force from 
damaging the building. To finish the doors, they were stained and sealed using an oil-based sealer to protect the 
exposed natural wood and ensure that they would last as long as possible. Sheets of plexiglass were used for the 
windows as the material is stronger and more resilient than traditional glass.  
Once the whole exterior of the shed was complete, construction on the interior started. For the interior, a shelving 
system was crafted. Supporting structures for the siding planks to rest on were assembled first. These supporting 
structures were then screwed to the wall and to one another to ensure maximum carrying capacity and even 
distribution of weight to the wall stud. Once the shelf framing was completed, the shelves were rested and secured 
on top.  With the shelving complete, the whole physical construction portion was complete.  
Figure 12: Shelving system 
 
Project Analysis 
Overall, the project was successful with regards to coordination, budget, safety, and owner satisfaction. One aspect 
that was not as successful had to do with the proposed schedule. Through successful coordination, the project was 
able to run smoothly despite of the unforeseen disruptions to the schedule. The project came under budget by about 
$200. However, the biggest cost success was the overall savings that the project received though volunteer work and 
material donations. The overall savings though this was around $7300. Just on labor alone the project saved on a 
total of 180-man hours or $4500. What would have been a $9000 project came out to be less than $1700 at the end. 
Although construction safety was not discussed in depth in this paper, it was a priority during the construction 
activities. The project experienced no injuries or any type of near miss incident. The project coordinator was in 
constant communication with the SLOBG staff to ensure that any questions or concerns they had about design, 
schedule, cost, and construction activities were answered in a timely and adequate manner. This constant 
communication along with the finalized end product, all resulted in owner satisfaction from the SLOBG staff. As 
mentioned, the project schedule did not go to plan due to various reasons. One reason had to do with design changes 
that came about later in the construction process. Additionally, the sudden appearance of COVID-19 put a sudden 
halt to construction activities. Even though the schedule got pushed back a couple of weeks, it did not increase costs 





The SLOBG staff has a long list of projects that they have planned for the undeveloped portions of the garden, 
aimed at completing their master plan. When the Master Plan is complete, their 150-acre garden will be the only 
garden of its kind in the United States. Among the long list of proposed projects was the construction of a storage 
shed for their children’s garden. SLOBG and Cal Poly San Luis Obispo have been in discussion for a student led 
project for some time with community involvement in mind. This shed project was set apart by the SLOBG to work 
alongside Cal Poly. Ultimately the project details were finalized and would be led and completed by a construction 
management student from Cal Poly. The project began on November 2019 with preliminary design coordination 
with the staff. A design, schedule and cost estimate followed the preconstruction coordination. Lastly, construction 
began which was completed in April of 2020.  
Lessons learned 
This project was consisted of changes and obstacles that were overcome to ultimately successfully complete it. 
Every stage of the project had a unique set of issues that needed to be resolved to move onto the next step. Starting 
with the design stage, there were many changes that were implemented throughout the process to satisfy the owners 
vision. Additionally, with regards to design, schedule and cost savings had to be implemented to ensure the projects 
goals were going to be met. At times during the design stage, the owner’s vision did not align with the goals they 
had in mind. Working around these obstacles was a challenge as the budget was very tight. Getting local companies 
on board and finding volunteers for the project was challenging in the preconstruction coordination process. Pitching 
out to these local companies and people trying to convince them to donate time and/or material turned out to be 
quite challenging. However, after trial and error, the process of getting companies and people on board became 
successful. Coordinating with the parks department was also difficult due to their restrictive workdays and hours. 
Further obstacles came about when figuring out the schedule and cost for the project. Although there was sufficient 
money to complete the project, the goal of saving as much of it as possible so the staff could distribute the money 
for future projects, put a strain on this project. Finding ways to save money through material and design selection 
was complicated but a great learning experience. Schedule conflicts were not expected to be as severe as they were, 
however, due to COVID-19 these delays were amplified. These strains experienced through the schedules suggested 
that for future projects, one should be prepared for a backup schedule that expresses those concerns. Throughout the 
construction process, many new building techniques were shared and learned among the various volunteers that 
participated. Mentorship from local companies was also available which ultimately led to a more professional and 
better quality product.  
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